Stroke is a leading cause of death and disability in Brazil. Prospective registries point to an incidence rate ranging from 105.4 (95% CI [98.0, 113.2]) per 100 000 (in Joinville, SC, Brazil) 1,2 to 137 (95% CI [112.0, 166.4]) per 100 000 per year (in Matão, SP, Brazil).
Stroke Risk Factors
In Brazil, the contribution of the specific risk factors to the burden of stroke in the country is largely unknown. In the Joinville (southeast of Brazil) prospective registry, hypertension was the most prevalent risk factor in patients admitted with stroke (50%). 2 In the same registry, the overall prevalence of diabetes was 26.9%, atrial fibrillation 9.5%, smoking 24.9%, and previous myocardial infarction 10.3%. In the largest hospital-based prospective registry of stroke in Brazil (northeast region), hypertension was present in 88% of the patients admitted with stroke, diabetes in 46.8%, atrial fibrillation in 14.9%, and smoking in 30.6%. Some methodological and geographic differences might explain the disparities in both registries. The northeastern registry included patients with all strokes (not only first-ever events), therefore evaluated a sicker population (42.9% of the patients had a history of a previous stroke). 4 Moreover, socioeconomic status and healthcare conditions are very distinct among regions in Brazil. Approximately 40% of the Brazilian population lives in the economically unprivileged northeastern, central, and northern regions of the country. Therefore, the Brazilian reality unfortunately must be closer to what was described in the northeastern registry. Regional-specific risk factors like Chagas disease (CD) are still a major public health problem in the country. CD was found to be an independent risk factor for stroke. Around 30% of patients infected with CD develop Chagasic cardiomyopathy and are therefore at risk of cardioembolic strokes. Other infectious diseases such as arboviruses hemorrhagic fevers, neurocysticercosis, and malaria can also be related to stroke. However, most strokes in Brazil can be attributed to classic treatable cardiovascular risk factors; therefore, prevention must focus on the treatment of hypertension, diabetes, atrial fibrillation, dyslipidemia, and smoking cessation with good preventive medicine programs.
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Acute Stroke Care
Acute stroke in Brazil has fortunately undergone a great improvement under the last decade. One of the most important limitations in acute stroke evaluation was the lack of lay knowledge about the symptoms and signs of disease and, consequently, the inability to seek for medical attention in the appropriate time window. 8 In 2008, an alarming community-based study showed that in Brazil there were 28 lay terms for stroke in the country. 9 Signs and symptoms of the disease were largely unknown and of more 800 persons interviewed, only one mentioned to be aware of the existence of an acute treatment for the disease. (SAMU) in the stroke line of care, establishment of a budget for the rehabilitation system, and education and training of healthcare professionals and of the population. 10 The number of stroke centers increased from 35 (with only 5 strokeunits established in 2008) to 149 (58% with Stroke units) in 2017. 6, 11 Stroke mortality in public stroke centers decreased from 17.9% in 2010 to 12.8% in 2014.
1 EMS stroke management protocols were developed and implemented (Figure 1 ). Smartphone applications (app) helpful in the identification of stroke and signs were developed. The same apps can activate the SAMU urgently if a possible stroke is identified and help with the localization of the closest stroke center by the Global Positioning System (GPS). A pilot study of the use of the FAST-ED app, that takes into account the probability of large vessel occlusion, the probability of a patients benefitting from intravenous rtPA, and the distance to a comprehensive stroke center, is currently being undertaken in Porto Alegre, a city in the South Region of the country.
Mechanical thrombectomy is currently a reality in the private center in Brazil, but unfortunately it is not being reimbursed in the public system. A large series of mechanical thrombectomy with excellent results in a public academic service in the city of Ribeirão Preto, southeast of Brazil, suggests that the treatment is indeed feasible in a wellorganized public care setting; however, the costs of mechanical thrombectomy were judged to be too high by the government. The Ministry of Health also considered that the treatment benefit was not validated in the setting of the many limitations found on the Brazilian public healthcare system but agreed to support a randomized clinical trial of thrombectomy in the major public stroke centers that were launched in January 2017 and are currently underway.
Secondary Prevention
Quality and effectiveness of secondary stroke prevention in Brazil appears to be improving over time. In Porto Alegre, southern Brazil, a study evaluated secondary prevention strategies in 160 patients with cerebrovascular disease and coronary artery disease between 2002 and 2003. They found that aspirin was prescribed at discharge to 58.8% of the patients and statins in 16.9%, indicating a low prevalence of secondary prevention medication prescription. 12 More recently, an analysis of patients admitted to 2 public hospitals in the South and Southeast region in 2015 showed an 85% rate of antiplatelet therapy at discharge, 91% of anticoagulation therapy in cardioembolic strokes, and 95% of statins prescription at discharge in atherothrombotic strokes. 13 These results were not much different from the results of a private hospital in the same region that had 100% rate of antithrombotic medication, 86.7% of anticoagulation in patients with cardioembolic strokes due to atrial fibrillation, and 56.1% of lipid lowering with a target of ≤100mg/dl. 14 Some additional challenges for secondary stroke prevention in Brazil are income inequality, aging of the population, higher rates of cardiovascular risk factors in the young and CD, known to be related to higher mortality and recurrence risks. [15] [16] [17] [18] In efforts to improve this reality, the "Line of Care for People with Stroke" published in 2012 also included recommendations of implementation of evidence-based protocols, rehabilitation, outpatient care, and social reintegration. 19 An essential aspect of this regulation was the inclusion of key performance indicators for monitoring disease management in all stroke centers, including: (a) hospital discharge on antithrombotic therapy, (b) hospital discharge on anticoagulation therapy in patients with atrial fibrillation or flutter, (c) hospital discharge on statin therapy in patients with atherothrombotic mechanisms, (d) secondary prevention therapy, and (e) rehabilitation on hospital discharge. Consequently, the recurrent stroke rate in Brazil has been improving and is currently about 12% in a 5-year period, not much different from rates seen in developed countries.
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Rehabilitation
The overall proportion of functional dependence (modified Rankin scale 3 to 5) among stroke survivors in Brazil at discharge is 33%, decreasing to 12% in 1 year, 9% in 2 years, and 8% in 3 years. 21 Because of the limited access to rehabilitation services, especially in low-income communities, up to 70% of the stroke patients do not have access to rehabilitation programs. 22 In 2001, the Ministry of Health implemented a hierarchical network for rehabilitation interventions in the public health services, describing different levels of complexity, ranging from local therapeutic services, usually with 1 or 2 professionals, to complex multiprofessional in-patients services. 23 Rehabilitation approaches include spasticity control, global strengthening, gait and balance training, therapeutic gait, adaptation to orthoses and walking aids, fine use of upper limbs, mirror therapy, repetitive task practice, safe swallowing, speech therapy, and improving swallowing skills. 24 Advance techniques performed in Brazil include transcranial magnetic stimulation and somatosensory stimulation, mostly in private or academic services.
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Conclusions
In conclusion, stroke care in Brazil has undergone a major change in the last decade. Several important steps were implemented and reflected in the overall better care for stroke in the country. An important integration of healthcare societies and the government was essential to adequately plan a global change in the care for stroke starting from primary prevention and including acute stroke care and rehabilitation services. Although much was done, Brazil is still a country of major social inequalities and there is still a lot to be implemented in order to guarantee a great quality of care for stroke in this continental country of more 200 million people.
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